This study examined how children (9 years), adolescents (13 to 15 years), younger adults (21 to 26 years), and older adults (70 to 76 years) chart age gradients of cognitive and social functioning from childhood to old age. Participants (N ϭ 156) rated typical performance levels in different life phases for 10 aspects of cognitive and social functioning. Compared with older participants, children expected lower performance levels and higher temporal stability, particularly during adulthood and into old age, and showed lower interindividual consensus in their ratings. Individuals in all 4 age groups recognized that fluid cognitive abilities reach their developmental peak earlier in life and decline more steeply thereafter than crystallized cognitive abilities. Older adults and, to a lesser extent, children evaluated their own current functioning as being better than that of their typical age peers. Furthermore, older adults charted typical cognitive development in middle and earlier late adulthood more positively than the participants in the other 3 age groups, which possibly reflects a partial externalization of their own positive self-views and a self-enhancing bias. Comparisons with life span gradients of cognitive performance (McArdle, Ferrer-Caja, Hamagami, & Woodcock, 2002) suggest that the ratings of adolescents and younger adults were in better agreement with empirically observed average performance trajectories than the ratings of children and older adults. We conclude that beliefs about normative cognitive and social aspects of life span development emerge in late middle childhood, solidify into culturally shared scripts by mid-adolescence, and remain subject to further change into old age.
How good is a typical 80-year-old in solving interpersonal conflicts, in memorizing things, or in finding new friends? And what about typical 60-, 40-, 20-, or 10-year-olds? Many contemporary developmental-psychological studies investigate human development and aging in different areas of functioning. Comparatively less attention, however, has been paid to how individuals believe the development of different aspects of functioning unfolds throughout life, and whether there are agerelated differences in this respect. Such subjective representations of typical development are important, however, because they inform expectations of how one can, should, or will be like in certain phases of life. As such, they guide people's behavior, both consciously and subconsciously, and influence their agegraded attitudes toward, and interpretations of, themselves and others (Hess, 2006; Rothermund & Brandtstädter, 2003) . Expectations of pronounced decline in cognitive abilities in old age, for example, can provide impetus for taking compensatory or preparatory actions. It can also, however, contribute to older adults' diminished confidence in their intellectual capacity, which, in turn, may enhance their test anxiety and thus delimit their actual cognitive performance (Lineweaver & Hertzog, 1998) . Beliefs about typical development can also guide how individuals think about and act toward other people of various ages. It has been found, for example, that people tend to ascribe memory failure of unknown younger persons to lack of effort, but a comparable memory failure of unknown older persons to mental difficulty (Erber, Szuchman, & Prager, 1997) .
Beliefs about typical ("normal") human development include expectations about both the timing and sequencing of life events (e.g., graduation from school, marriage, or retirement; Rubin & Berntsen, 2003) and the life span trajectories of given aspects of functioning (e.g., developmental growth and decline of cognitive or physical abilities; Heckhausen, Dixon, & Baltes, 1989) . The focus of the present article is on the latter, that is, on people's assumptions regarding whether, when, and how fast a given aspect of functioning is typically acquired and improved, whether and when it typically reaches its developmental peak, and whether, when, and how fast it typically declines.
Most of the prior empirical investigations have focused on beliefs about typical development during adulthood as held by adults. Investigations of beliefs about development in general (assessed across diverse aspects of functioning) indicate consensus across different adult age groups that the ratio of developmental gains (e.g., increase in world knowledge) to developmental losses (e.g., decline in sensory-motor functioning) gets smaller through-out adulthood (Heckhausen, 1999) . Other studies have focused on beliefs about the typical development of more narrowly defined aspects of functioning. Cognitive abilities, and memory in particular, have been investigated most often. In line with developmental beliefs in general, adults of various ages assumed that both decline throughout adulthood. Differences in beliefs between age groups, when present, tended to be small. Overall, the observed differences suggest that older adults hold slightly more favorable expectations of typical adult development than younger adults do. Studies summarized by Heckhausen (1999) , for example, found that older adults located the timing at which developmental losses start to outweigh developmental gains a little later during adulthood than younger individuals did. Similarly, Lineweaver and Hertzog (1998) found that older, compared with younger, participants tended to believe memory decline began somewhat later in adult life. Furthermore, there is also evidence that older adults hold more positive age stereotypes than later-born cohorts and have higher age thresholds for when to consider someone as being "old" (Kornadt & Rothermund, 2011) .
The present study aimed to extend this line of inquiry in three respects. First, we investigated beliefs about typical development throughout a larger segment of the human life span, that is, from 5 to 85ϩ years of age, thereby overcoming the prevailing restriction on beliefs about adult development. In doing so, we aimed at a more encompassing picture of people's normative representations of life span development. Second, we compared beliefs about typical development held by children, adolescents, younger adults, and older adults, again overcoming the predominant emphasis on adults. The purpose of this extension was to better understand the emergence of the previously observed consensus in subjective beliefs about normal development. Third, we investigated potential age-related differences in the accuracy (or validity) of beliefs about normal development, that is, the match of these beliefs to prevailing theoretical assumptions and available empirical evidence. To our knowledge, the accuracy of subjective beliefs about typical development has not yet been addressed in a quantitative fashion. By exploring the degree of correspondence between beliefs and performance trajectories, we aimed at disentangling whether these differences reflect a bias in older age groups regarding the magnitude of developmental decline during adulthood, which could potentially serve purposes of self-enhancement, or more accurate (realistic) assumptions of older adults about typical development, which could derive from their accumulated personal experience and enhanced exposure to other people's developmental change.
Acquisition of Beliefs About Typical Life Span Development
A fundamental requirement for the formation of normative representations of life span development is temporal coherence, that is, the ability to order events, experiences, thoughts, or observations chronologically. Without this ability, beliefs about life span development cannot be adequately represented. Basic aspects of temporal coherence are acquired during the preschool years, but the ability to solve more complex temporal-sequencing tasks spanning larger periods of time only emerges during late middle childhood, at around the age of 9 years (Friedman & Lyon, 2005; Habermas & Bluck, 2000) .
Once temporal coherence is acquired, two sources of information appear particularly relevant for the formation of beliefs about normal development-on the one hand, culturally shared and transmitted scripts about normative development, and on the other hand, personal experiences of one's own and others' developmental change. Cultural scripts about normative biographical and developmental change provide a scaffold, or frame of reference, for the individual's own development, and serve to structure perceptions of, and inferences about, other persons as a function of their age. Such normative scripts about development are transmitted within cultures and learned relatively independently from one's own personal experiences and observations (Habermas, 2007) . Cultural scripts about normative development have mostly been studied with regard to representations of the normative sequence and timing of life events, such as undergoing professional training or having children. Evidence suggests that children learn these cultural scripts gradually during the transition period from late childhood to early adolescence, and have typically acquired them at about the age of 13 (Bohn & Berntsen, 2008; Habermas, 2007) . It seems plausible to assume that cultural knowledge about typical life span trajectories of specific aspects of functioning (e.g., developmental growth, stability, and decline of particular skills) is acquired at about the same time. The few studies that investigated such beliefs in adolescents have indeed found relatively high similarity to the beliefs held by adults (Heckhausen, 1999; Schorsch, 1992) . Individuals who have acquired cultural scripts about normative development (i.e., from about 13 years of age on) should differ from younger individuals who have not yet acquired them in their average assumptions about the characteristics of the life span trajectory of a given domain of functioning. They should also be less variable in these life span assumptions, that is, they should show a relatively high degree of consensus. Assuming that cultural scripts are valid reflections of typical development in a given cultural context, individuals who have acquired cultural scripts should thus have a comparatively more accurate understanding of the typical life span trajectory of a given ability or domain of functioning (i.e., their representations of development should correspond more closely to empirically observed average patterns of development in a given domain of functioning). Cultural scripts are an integral part of an individual's world knowledge, and hence, once acquired, should be maintained well into old age.
In addition to cultural scripts, we assume that individuals' own developmental experiences and evaluations of the development of other people represent a second source of information contributing to beliefs about typical development. The ability to assess one's own and others' competencies and characteristics has been found to develop steeply as children transition from kindergarten to elementary school. This derives from children's cognitive advancement and their increasing exposure to a broad range of activities and tasks, as well as from the increasing amount of competence-related feedback they receive that is based on objective success criteria and interindividual comparisons as evaluation standards (e.g., Cole et al., 2001; Stipek & Iver, 1989) . Thus, children in middle elementary school should be able to form and report beliefs about development, even though they may not yet have fully internalized the respective cultural scripts. In addition, with advancing age and after having internalized normative cultural scripts, accumulated exposure to developmental change in This document is copyrighted by the American Psychological Association or one of its allied publishers.
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oneself and others might further shape one's beliefs about typical development. On the one hand, one could assume that life experience may contribute to a further increase in the accuracy of beliefs about typical development (cf. Heckhausen et al., 1989) . On the other hand, it is also possible that an age-related increase in the projection of one's own experiences and self-views onto one's beliefs about typical development might decrease the accuracy of the latter (externalization effect; cf. Rothermund & Brandtstädter, 2003) . In addition to information provided by cultural scripts and personal experiences, motivational factors might also influence beliefs about typical development. Self-worth protective tendencies, for example, might facilitate particularly positive beliefs about the typical performance levels of one's own age group, especially when one thinks that one's own performance is at least as good as that of one's typical age peer. In fact, there is evidence that older adults tend to evaluate their own level of functioning more positively than that of typical older adults (Kornadt & Rothermund, 2011; Rothermund & Brandtstädter, 2003) , and it has been speculated that older adults' comparatively optimistic beliefs about adult development might actually reflect not a higher, but rather a lower, accuracy of beliefs about typical development due to self-worth protective biases (e.g., Lineweaver & Hertzog, 1998) . The present study set out to test these possibilities against one another.
Investigating the Accuracy of Beliefs About Typical Development
An important goal of the present study was to explore age group differences in the accuracy of beliefs about typical development. To meet this aim, we asked children, adolescents, younger adults, and older adults to characterize how various aspects of cognitive and social functioning develop across the life span. We specifically aimed at including those aspects of functioning for which clear theoretical assumptions and converging empirical evidence regarding typical developmental trajectories are available. The probably most extensively researched domain in this respect to date is cognitive functioning. There is ample evidence that two broad classes of developmental trajectories of cognitive abilities can be distinguished (Baltes, Lindenberger, & Staudinger, 1998; Cattell, 1943; Li et al., 2004) . Fluid abilities assess individual differences in the speed, accuracy, and coordination of basic informationprocessing operations-or the "mechanics" (Baltes, 1987) of cognition. Empirical evidence demonstrates a pattern of rapid growth during infancy and childhood into adolescence, followed by a monotonic and roughly linear decline during adulthood, and a further acceleration of decline in very old age. Crystallized abilities (Cattell, 1971; Horn, 1989) comprise the culturally transmitted bodies of knowledge individuals acquire in the course of their socialization-or the "pragmatics" (e.g., Baltes, 1987) of cognition. Plenty of evidence suggests that this knowledge base remains stable or increases well into young-old age, and only after that shows some decline, the acceleration of which is much less pronounced than the decline in fluid cognitive abilities. We also included aspects of social functioning, even though the available evidence on typical life span changes is less comprehensive and conclusive. There is, however, a strong theoretical note in current life span psychology that social functioning may be among the developmental domains that are maintained well into old age (e.g., Charles & Carstensen, 2010) , and that this is the case despite an age-related decline in social network size. Empirical evidence demonstrates that the age-related reduction in social network size mainly results from older adults' having fewer network members to whom they do not feel very close, whereas the network size of emotionally close social partners remains stable throughout adulthood (see a meta-analysis by Wrzus, Hänel, Wagner, & Neyer, 2013) , and that older adults typically report more positive social experiences, fewer social conflicts, and higher levels of satisfaction with their social relationships than younger individuals do (see review by Luong, Charles, & Fingerman, 2011) .
We took two approaches to evaluate the validity of beliefs that children, adolescents, younger adults, and older adults hold about typical human development. First, we investigated whether the developmental trajectories suggested by current developmental theories and empirical evidence (e.g., earlier and steeper decline in fluid compared with crystallized aspects of cognition) are reflected in participants' beliefs about typical development, and whether there are age-related differences in this respect. Second, we used biexponential latent growth curve models to analyze beliefs about life span development of selected aspects of functioning (cf. Cerella & Hale, 1994) . These analyses allow characterizing the developmental growth, peak, and decline assumptions for given facets of functioning in the four investigated age groups and permit comparing them with existing data about age gradients in actual (i.e., empirically observed) performance. Results from a largescale longitudinal investigation provided the standard of reference for these comparisons (McArdle, Ferrer-Caja, Hamagami, & Woodcock, 2002) . More detailed information on this investigation is provided in the Method section.
Summary of Hypotheses
Based on these conceptual considerations, we derived the following predictions.
Hypothesis 1: Nine-year-old children (whom we expect to have not yet acquired cultural scripts on normative development) should differ from adolescents, younger adults, and older adults (whom we expect to have acquired cultural scripts) in their average beliefs about performance levels of a given aspect of functioning in different phases of the life span. Differences among the latter three age groups should be comparatively smaller.
Hypothesis 2: Consensus in representations of life span development should be higher among adolescents, younger adults, and older adults than among children.
Hypothesis 3: Adolescents, younger adults, and older adults should have representations of life span development that closely correspond to empirical evidence of typical life span development, and to contemporary development theories. In contrast, children's conceptions should correspond less well to performance data and theory. Specifically, adolescents, younger adults, and older adults should represent fluid abilities as reaching their developmental peak earlier in life and as declining more steeply in later periods than crystallized abilities, whereas such a differentiated representation may not yet This document is copyrighted by the American Psychological Association or one of its allied publishers.
be evident in 9-year-old children (Hypothesis 3a). Furthermore, assumptions that adolescents and younger and older adults hold about the developmental growth, peak, and decline of fluid and crystallized abilities should correspond to empirically observed life span trajectories of actual performance. Such correspondence may not yet be evident in 9-year-old children (Hypothesis 3b).
Hypothesis 4: Despite considerable consensus among adolescents, younger adults, and older adults, beliefs about typical development should be most favorable among older adults. An increase in the accuracy of these beliefs from adolescence to old age would support the notion that older adults have more refined representations of normal development. In contrast, a decrease in the accuracy of these beliefs from adolescence to old age would support the possibility of biases in older adults' beliefs about development. Co-occurrence with older individuals' self-assessments as being equivalent, or better, than their average age peers would support the possibility of selfenhancing functions for such biases.
Method Sample
The effective sample consisted of thirty-six 9-year-olds (M ϭ 9.4 years, SD ϭ .26), forty 13-to 15-year olds (M ϭ 14.1 years, SD ϭ 0.6), forty 21-to 26-year olds (M ϭ 23.4 years, SD ϭ 1.4), and forty 70-to 76-year olds (M ϭ 72.7 years, SD ϭ 1.5). Forty children were tested, but data from four children were excluded from the analyses. Three children provided incomplete data for the questions on beliefs about normal development, and one child chose the same rating for all 100 responses, due either to a misunderstanding of task instructions or to an unwillingness to comply with them. The sample was stratified by sex, with almost equal numbers of males and females in each group (children ϭ 20 males, 16 females; adolescents ϭ 21 males, 19 females; younger adults ϭ 20 males, 20 females; older adults ϭ 20 males, 20 females). Participants were drawn from the participant pool of the Max Planck Institute for Human Development in Berlin. The majority of the children attended elementary school (97%), and the majority of the adolescents attended extended secondary school (leading to German university-entrance qualification; 72.5%). Eighty-two-and-a-half percent of the young adults and 52.5% of the older adults had the German university-entrance qualification (Abitur). In accordance with the developmental literature, young adults performed better than children and older adults in standardized tests assessing cognitive speed and reasoning, whereas older adults possessed more knowledge of vocabulary than the other three age groups (see Table 1 ). Data were collected in the context of a larger project on age differences in difficulty choices for cognitive challenges (for a description of the complete study procedure, see Schaefer, Riediger, Li, & Lindenberger, 2013) . None of the data reported here have been published before. Participants were tested in age-homogenous group sessions with up to five participants per group, and received monetary reimbursement for their participation (€10 for the session that is relevant here). The institute's ethics committee approved the study.
Assessing Beliefs About Normal Development
Participants read the following instruction on the computer screen:
In the following, we are interested in your notions about how various abilities and domains change on average in other people throughout the course of their lives. The questions do not concern your personal development, but rather your beliefs about how people develop on average. Please indicate for each of the following domains how you believe it typically develops from childhood to old age.
After that, participants were sequentially presented with the following cognitive and social aspects of functioning: (a) mental arithmetic; (b) ability to memorize; (c) general education/knowledge; (d) cognitive speed; (e) cognitive accuracy; (f) ability to concentrate/attention; (g) harmonious contacts to close friends, family, or acquaintances; (h) ability to get to know new people; (i) ability to hold one's ground against others/to assert oneself; and (j) ability to solve conflicts. For each of these 10 aspects of functioning, participants indicated on a 10-point rating scale at which level an average person performs at 5, 10, 15, 20, 30, 40, 50, 60, 70 , and 85ϩ years of age. Participants indicated their responses on a lever operated via a special pen on a WACOM touch screen. Taken together, each participant provided 100 ratings (10 aspects of functioning evaluated at 10 different ages).
Self-Evaluation of Current Functioning
Participants evaluated their own current level of functioning for each of the 10 domains with the same 10-point rating scale used in the assessment of beliefs about development. Beliefs about typical development and self-evaluations of current functioning were assessed in separate sessions. Lehrl, Merz, Burkhard, & Fischer, 1991) .
c Figural Analogies Test (Thorndike, Hagen, & Lorge, 1954 ). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Empirical Reference Standards for Evaluating the Accuracy of Beliefs About Normal Development
We evaluated the accuracy of participants' beliefs about typical development for the following selection of abilities: (a) ability to memorize, (b) cognitive speed, and (c) general education/knowledge. Results from a large-scale longitudinal study on age related changes in cognitive functioning (McArdle et al., 2002) provided the empirical standards of comparison. This comparison study analyzed data from 1,193 individuals ranging in age from 2 to 95 years, for whom at least two longitudinal assessments of the Woodcock-Johnson Psycho-Educational Battery -Revised (WJ-R; Woodcock & Johnson, 1989) were available. The interval between assessments varied from less than one to 10 years (M ϭ 2.7 years; r age ϭ .10). The WJ-R includes, among other things, individually administered tests of several factors of intellectual abilities. The analyses that follow focused on short-term memory, processing speed, and comprehension knowledge.
Results
Figure 1 is a graphic representation of participants' beliefs about how the investigated cognitive aspects of functioning typically develop across the life span. Figure 2 is an analogous representation of participants' beliefs about how social aspects of functioning develop across the life span. It is evident in both figures that the beliefs about typical development held by 9-year-old children deviated markedly from those reported by the other three age groups. These differences concern both the expected level of functioning and the form of the expected trajectory of developmental change throughout life. Another characteristic that is evident at first glance from Figures 1 and 2 is that, compared with the other age groups, older adults held more optimistic expectations about normative development in middle and old adulthood than did individuals in the other age groups.
To substantiate this first impression and to test our study predictions, we took three data-analytic approaches. First, we addressed differences in the average levels of functioning that participants from various age groups ascribed to various developmental phases across the life span. Second, we analyzed the variability of beliefs about normal development (i.e., the degree of consensus) within the four age groups, and whether there were age-related differences in this respect. Finally, we conducted biexponential latent growth curve analyses examining beliefs about the shape of typical life span trajectories for selected cognitive aspects of functioning and compared them with empirical reference values provided by McArdle and colleagues (2002) . Results of these analyses are presented in the following sections.
Beliefs About Typical Levels of Functioning in Different Phases of the Life Span
Hypothesis 1 predicted that the beliefs held by 9-year-old children would differ from those of participants in the other age groups, and that the differences in beliefs among the three other age groups would be smaller. To investigate these predictions, we conducted multivariate analyses of variance (MANOVAs), using SPSS version 15.0. Age group of participants (i.e., children, adolescents, younger adults, older adults) was specified as the between-person factor, and evaluated age of functioning (i.e., 5, 10, 15, 20, 30, 40, 50, 60, 70 , 85 ϩ years) as the within-person factor. Beliefs about typical levels of functioning served as dependent variables. Although the multivariate F test in MANOVA accounts for variance heterogeneity over time (i.e., does not depend on the sphericity assumption of repeated measures ANOVA), it assumes variance homogeneity across the four age groups. As will be demonstrated in the following (and as postulated in Hypothesis 2), this assumption was violated for all 10 constructs (Box's M tests of equality of covariance structures were significant at the 1% level). We therefore complemented our analyses by reformulating the MANOVA model as a structural equation model (SEM) and determining likelihood ratio based p values that do not depend on the assumption of variance homogeneity across groups (see Voelkle, 2007 , for details). These analyses were carried out using the lavaan package in R (Rosseel, 2012) . Results are presented in Table 2 . For most analyses, the main effects of age group of participants were significant. Exceptions emerged when variance heterogeneity was taken into account and involved the evaluations of cognitive accuracy and the abilities to concentrate/ attention, to solve conflicts, and to get to know new people. The main effects for the evaluated age of functioning were significant in all analyses, as were the respective interactions of Age Group of Participants ϫ Evaluated Age of Functioning. Evidently, the four age groups differed in their age-based beliefs about all aspects of functioning examined in this study.
Helmert contrasts confirmed Hypothesis 1-that children's beliefs about normal development departed from those of the combined other age groups-for six of the 10 investigated domains of functioning (see Table 3 ). To further follow up on these age differences and to address Hypothesis 4, we conducted pairwise comparisons of beliefs about normal development reported by older participants (reference group) with the other three age groups of participants, separately for each of the evaluated ages. The results of these analyses are presented in Appendix A. Differences between older participants and participants from the other age groups were most pronounced for evaluations of functioning in the life phase from middle to young-old adulthood (i.e., 30 to 60 years of age), particularly for children and adolescents. Consistent with Hypothesis 4, the directions of these age differences clearly indicated more optimistic assumptions of normative levels of functioning during this life phase in older participants (see also Figures  1 and 2 ).
Variance Within Age Groups in Beliefs About Normal Development
Hypothesis 2 predicted that 9-year-old children should show comparatively lower consensus with their age peers in beliefs about normal development than adolescents, younger adults, and older adults. To investigate this prediction, we employed the same multigroup (age group of participants), SEM-based MANOVA approach used to study differences in beliefs about typical levels of functioning at different ages throughout the life span. In contrast to the previously described analyses in which we focused on mean differences, however, we now focus on the variation within each of the four age groups. For this purpose, we computed the total variance within each age group by taking the trace of the 10 ϫ 10 This document is copyrighted by the American Psychological Association or one of its allied publishers.
dimensional covariance matrix of the T -1 ϭ 9 orthogonally transformed polynomial growth factors and the between-person factor. We interpret this as a measure of (lack of) consensus, because it reflects the degree of interindividual differences in perceived performance levels along with the interindividual differences in perceived changes in performance across the life span. If Hypothesis 2 were correct, we would expect children to exhibit higher total variance than any of the other three age groups. Figure  3 depicts the estimates of total variance obtained for each of the four age groups and all 10 domains of functioning.
Consistent with Hypothesis 2, 9-year-old children showed considerably higher total variance for all 10 aspects of functioning than any of the other three age groups. To statistically substantiate differences in total variance in beliefs about typical development between children and the other age groups, we compared the likelihood of a model in which all variances were constrained to equality across the four age groups with the likelihood of a model in which the variances of children were allowed to differ from those of adolescents, younger adults, and older adults. This constitutes a multivariate test of whether consensus (i.e., total vari- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ance) among the group of children is lower than among all other age groups. 
Validity of Expected Developmental Trajectories for Selected Aspects of Functioning
We investigated potential age differences in the validity of beliefs about typical development for three selected aspects of functioning, namely, the ability to memorize, cognitive speed, and general education/knowledge. We chose these aspects because converging empirical evidence and theoretical assumptions about their life span development were available as validity criteria. Biexponential latent growth curve analyses, conducted in Mplus version 6.1 (Muthén & Muthén, 1998 , provided the statistical basis for these validity explorations. We proceeded from the following base model:
with y it denoting the belief of individual i ϭ 1 . . . N about the ability to memorize, cognitive speed, and general education/ knowledge, respectively, of a typical person at the evaluated age (age) ϭ 5, 10, 15, 20, 30, 40, 50, 60, 70, 85 ϩ years (i.e., at time point t ϭ 1 . . . T ϭ 10). Note that this model is a combination of an exponential increase (b 1i · e b 3 · age ) and decline (Ϫ b 2i · e b 4 · age ) part, and has been previously used to analyze information processing rates over the life span (e.g., Cerella & Hale, 1994; Li et al., 2004; McArdle et al., 2002) . In particular, McArdle et al. (2002) employed a very similar model to study the growth and decline of multiple intellectual abilities over the life span, which allows us to compare our results with theirs to test the validity of beliefs about typical life span changes. In addition to the growth and decline part, the model contains a random intercept (b 0i ) and an error term ε it specific to person i and time point t. In contrast to McArdle et This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
al., we allowed b 1i and b 2i to both be freely estimated and to vary across individuals. In line with McArdle et al., b 3 and b 4 were freely estimated, but constrained to equality across individuals.
To investigate possible age-related differences, we further included age group (dummy coded with children as reference group) as predictors of b 0i , b 1i , and b 2i , as shown in Equation 2:
Results of these analyses are presented in Appendices B through D. Proceeding from these parameter estimates, we derived the expected age of maximum performance (age at peak), the expected age of maximal developmental decline (age at deceleration), the expected performance levels at peak and deceleration (scores at peak/deceleration), and the expected performance changes between ages 2 and 19 and between ages 20 and 75 for each of the four investigated participant age groups. The choice of these characteristics and the way they were derived follows McArdle et al. (2002) . Table 4 summarizes the means and their 95% confidence intervals for each of these trajectory characteristics in the four investigated age groups. It also includes the reference values obtained in the empirical investigation by McArdle and colleagues (2002) . To allow comparisons between developmental beliefs (the present study) and empirical observations of development (McArdle et al., 2002) , scale scores obtained in the latter study were transformed to the scale metric used in the present investigation. Figure 4 graphically depicts the model-predicted beliefs about typical developmental trajectories for each of the four participant age groups, as well as the expected ages at maximum performance and maximal developmental decline.
Inspection of Table 4 reveals overlapping 95% confidence intervals for all characteristics of the developmental trajectories expected by adolescents, younger adults, and older adults, which further provides evidence for the hypothesized consensus of developmental beliefs in these age groups. This pattern also provides a notable refinement of our findings regarding Hypothesis 4, which predicted that older adults would hold the most favorable beliefs about normal development. We have already reported that older participants indeed tended to expect comparatively higher levels of functioning in middle and older adulthood than the other age groups did. The results in Table 4 show that these more favorable expectations of life span development did not, however, concern beliefs about the shape of expected developmental trajectories, which were highly consensual among adolescents, younger adults, and older adults.
Occurrences of nonoverlapping 95% confidence intervals for characteristics of expected developmental trajectories involve comparisons with the developmental beliefs held by children. This supports the assumption of relative discordance of beliefs about typical development in 9-year-old children compared with those in the other age groups (Hypothesis 1). It is interesting, however, that the majority of these discrepancies concerned beliefs about the development of the two fluid abilities (i.e., the ability to memorize and cognitive speed), whereas children's beliefs about developmental trajectories for crystallized abilities (i.e., general education/ knowledge) were more in accordance with those of the other age This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
groups. According to Hypothesis 3a, the relative validity of beliefs about normal development in adolescents, younger adults, and older adults would be evident in expectations of differential developmental trajectories for fluid versus crystallized cognitive abilities. Comparison of the 95% confidence intervals of the expected age of peak performance, expected age of maximal developmental decline, and developmental change between ages 20 and 75 across the different aspects of functioning indeed revealed that these three age groups believed that memory abilities and cognitive speed would reach their developmental peaks earlier in life, and that they would decline more steeply than general education/ knowledge. It is interesting that the same pattern of differential beliefs about normal development was already evident in 9-yearold children. Thus, individuals of all investigated age groups held This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
beliefs about differential life span trajectories of various cognitive abilities that are in agreement with empirical data, and with the life span theory of fluid versus crystallized intelligence (Cattell, 1971; Horn, 1989) . According to Hypothesis 3b, the beliefs held by adolescents, younger adults, and older adults would show relatively similar degrees of correspondence to empirical reference values of actual developmental change. In partial support of this prediction, the reference values established by McArdle and colleagues (2002) fell inside the 95% confidence intervals of the age gradients provided by adolescents and younger adults more often than in those provided by children and older adult participants. The latter finding speaks against an increase in the accuracy of beliefs about typical development in the transition from early to late adulthood, but is rather in line with the alternative interpretation that older adults' expectations of higher levels of functioning in middle and old adulthood may reflect positive biases.
Differences Between Evaluations of Own Functioning and That of Typical Age Peers
It has been argued that positive biases in older adults' beliefs about typical adult development may serve self-enhancing purposes (e.g., Lineweaver & Hertzog, 1998) . Such a self-enhancing function, however, can only be fulfilled when older adults evaluate their own performance level favorably relative to how they perceive their typical age peer. To explore this possibility, we determined, separately for each domain of functioning, the difference between participants' self-evaluation of their own current level of functioning and their belief about the typical performance level of their (approximate) age peers. For children, we used developmental beliefs for 10 years of age; for adolescents, developmental beliefs for 15 years; for younger adults, developmental beliefs for 20 years; and for older adults, developmental beliefs for 70 years of age as comparison values. Figure 5 depicts the average differences between self-evaluation of current functioning and expected level of functioning in typical age peers. The figure shows that older participants indeed evaluated their own current level of functioning as higher than that of their typical age peers for most of the investigated domains of functioning. A similar, but slightly less pronounced, pattern of positive differences is evident in children as well. In contrast, young adults and, to a lesser extent, adolescents evaluated their current performance level as lower than that of their typical age peer for several domains of functioning.
To statistically substantiate these apparent age-group differences, we performed a MANOVA on these difference scores with age group of participants as the between-person factor and domain of functioning as the within-person factor, using SPSS version 15.0. We again complemented our analyses by determining likelihood-ratio based p values that do not depend on the assumption of variance homogeneity across groups. These analyses yielded significant main effects for age group of participants (F[3] . Model-predicted beliefs about developmental trajectories with expected age of peak performance and age of maximal performance decline. Expected age of maximal performance decline for knowledge is outside the depicted age range. The color version of this figure appears in the online article only. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Follow-up analyses showed significant univariate age effects for seven of the 10 investigated domains of functioning (p Ͻ .05). The exceptions involved general education/knowledge, and the abilities to solve conflicts and to have harmonious contacts. Pairwise comparisons were performed to follow up on the significant effects. These analyses revealed that older adults evaluated their own level of functioning relative to their typical age peers more positively than younger adults and adolescents with regard to all seven domains of functioning (p Ͻ .05). Older adults also evaluated their own level of functioning relative to their typical age peers more positively than children did for evaluations of attention, cognitive speed, and the ability to make new friends (p Ͻ .05). Older adults and children did not differ with regard to evaluations of cognitive accuracy, and the abilities to memorize, to do mental arithmetic, and to assert oneself.
Discussion
Assumptions about what people are typically like in different phases of the life span guide age-graded attitudes and expectations toward others and oneself. Depending on one's own age or the age of one's interaction partner, these beliefs shape our thoughts and actions (e.g., Hess, 2006) . In the present study, we investigated whether such beliefs about typical life span development differ among children, adolescents, younger adults, and older adults. We also addressed the questions as to the age at which consensual representations of life span development emerge, how accurate these representations are, and whether there are age group differences in the accuracy of these beliefs.
Beliefs About Normal Development in 9-Year-Old Children
Our findings clearly support the prediction that 9-year-olds hold beliefs about typical life span development that are distinct from those held by adolescents, younger adults, and older adults. This was evident in three respects: First, there were pronounced differences in the level of functioning that children versus the other three age groups regarded as typical throughout the life span. Second, between-person variation in subjective beliefs about typical development was substantially more pronounced within the group of 9-year-old children than within the other three age groups. In other words, there was less agreement about typical levels of functioning at given ages among 9-year-old children than among adolescents, younger adults, and older adults. Third, the shapes of typical developmental trajectories expected by children differed from those envisioned by the other three age groups. More specifically, for most of the investigated aspects of functioning, 9-year-olds tended to expect both less developmental growth in early phases and less developmental decline in later phases of the life span.
In addition to establishing age-related differences between subjective beliefs about normal development, the present research also aimed to address the validity (or accuracy) of these beliefs. To meet this aim, we performed biexponential latent growth analyses of the beliefs about the typical development of three selected cognitive abilities. Estimates from these analyses allowed us to evaluate the accuracy of subjective beliefs about normal development in two ways. First, we compared participants' subjective beliefs about typical development with empirical reference values obtained in a large-scale longitudinal investigation (McArdle et al., 2002) . Second, we examined whether subjective beliefs about normal development mirror the theoretically and empirically wellestablished differences in the developmental trajectories of fluid and crystallized cognitive abilities (cf. Baltes, 1987; Cattell, 1971; Horn, 1989) . As expected, the overlap of empirical reference values (McArdle et al., 2002 ) with children's beliefs about typical levels of functioning at different ages was limited and smaller than the corresponding overlap with developmental beliefs of adolescents and younger (but not older) adults. An interesting finding, This document is copyrighted by the American Psychological Association or one of its allied publishers.
however, was that children's beliefs already reflected some awareness of differences between developmental trajectories of fluid versus crystallized cognitive abilities. Despite pronounced divergence from the other three age groups in the expected magnitude of developmental change in fluid-cognitive abilities (i.e., memory and cognitive speed), 9-year-old children already showed indications of the belief that these abilities reach developmental peaks earlier in life and decline more steeply thereafter than crystallized cognitive abilities (i.e., general education/knowledge). Overall, this pattern of findings is consistent with the notion that beliefs about normal development emerge in late middle childhood but have not yet been refined. Limited exposure of 9-year-olds to long-term developmental change, or to people of different ages, may be among the reasons for this. In addition, normative cultural scripts about typical development of functioning apparently have not yet been internalized by late middle childhood, which is consistent with research on the acquisition of cultural scripts about the normative sequencing of life events (e.g., Bohn & Berntsen, 2008; Habermas, 2007) .
Our results indicate that consensus in beliefs about normal development emerges earlier for some facets of functioning than for others. In the present study, children's beliefs about the typical development of mental arithmetic and of general education/knowledge were most similar to that of the older age groups. Possibly, experiences in school contexts may make the development of these aspects of functioning more salient and consciously accessible to 9-year-old children than other aspects of functioning. Children may thus be better able to evaluate their own and others' proficiency with regard to mental arithmetic and knowledge than with regard to other aspects of functioning. This, in turn, may facilitate the refinement of subjective beliefs about typical life span development of mental arithmetic and knowledge relative to other facets of cognitive or social functioning.
Beliefs About Normal Development in Adolescents, Younger Adults, and Older Adults
Adolescents showed far more consensus about typical development than children did. This finding supports the hypothesis that cultural scripts about normative development have been largely internalized by mid-adolescence (e.g., Bohn & Berntsen, 2008; Habermas, 2007) . Combined with the adolescents' own developmental experiences and observations, cultural scripts would contribute to the relatively consensual expectations about typical development of functioning, not only within adolescents but also among adolescents and adults of different ages. Indeed, we found that the 13-to 15-year-old adolescents held beliefs about typical levels of functioning in different periods of the life span that were more similar to those of younger and older adults than to the beliefs held by 9-year-olds.
Consistent with our predictions, older adults reported the most optimistic expectations about adult development. This was particularly obvious with regard to expectations about typical levels of functioning in middle and early late adulthood and when compared with expectations held by children and adolescents. Reliable differences from beliefs held by younger adults were found as well, but less often. This pattern of older adults' more favorable expectations of typical adult development is in line with observations in earlier studies (e.g., Heckhausen, 1999; Lineweaver & Hertzog, 1998) . Theoretically, two explanations seem possible for why older adults hold more favorable expectations of typical functional levels in middle and early late adulthood. Older adults' more positive beliefs could reflect either more accurate representations of typical adult development, arising from more extensive experience with developmental changes in middle and early late adulthood, or less accurate representations, reflecting a positive bias in the perception of life phases they have recently gone through or are currently in. Findings from the present study are more consistent with the latter option. Subjective beliefs about typical development held by adolescents and younger adults matched empirically observed performance trajectories better than older adults' beliefs did. It has been argued that older adults' optimistic beliefs about typical adult development may fulfill a self-enhancing function (Lineweaver & Hertzog, 1998) . Positive perceptions of adult functioning, however, can only be protective of self-worth if older adults perceive themselves to be as good or better than they perceive their typical age peer to be (see also Weiss, Sassenberg, & Freund, 2013) . Findings of the present study indeed showed that older participants evaluated their own functioning as being better than that of their typical age peers, and that these positive self-perceptions relative to perceptions of age peers were significantly different from those of younger adults and adolescents. Taken together, evidence of more favorable perceptions of typical functional levels in middle and early late adulthood and evidence of positive self-perception relative to perceptions of typical age peers are suggestive of self-worth protective tendencies in older adults. Such an interpretation is also consistent with research arguing that an increased motivation to maximize emotional well-being shapes cognitive processing in older adulthood (e.g., Carstensen & Mikels, 2005) . An interesting task for future research would be to directly investigate associations between participants' beliefs about typical development and their feelings of self-worth.
Although we believe that our attempt to evaluate the validity (accuracy) of subjective beliefs about normal development is an important contribution to the research field, we need to acknowledge that there are limitations to our approach. One is that our validity criteria stemmed from a study with only two measurement points and an interval of up to 10 years between measurement occasions. Another limitation is the possibility that the operationalization of the validation criteria may not overlap perfectly with the aspects of functioning that participants in the present investigation had in mind when reporting their beliefs about normal development. Using multiple validation criteria from several studies would be preferable in future studies. In addition, samples of middle-aged adults should be included to shed further light on adult age differences in subjective beliefs about life span development.
The present findings also indicate that older adults' more positive beliefs about adult development do not generalize across all aspects of functioning. The two exceptions to this pattern involved beliefs about the abilities to concentrate/attention and to have harmonious contacts to close friends, family, or acquaintances. Adolescents, younger adults, and older adults reported highly similar expectations of typical levels of functioning at different ages throughout the life span for these two aspects of functioning. It is possible that, for older adults, aging-related declines in oneself This document is copyrighted by the American Psychological Association or one of its allied publishers.
and in one's age peers are particularly noticeable and salient for the ability to concentrate/attention, and that this attenuates their tendency for positively biased conceptions of the life span development of this ability. A possible reason for older adults' not having more positive perceptions of the life span development of the ability to have harmonious contacts than the other age groups could be that all participants had relatively positive developmental expectations in this regard, that is, they expected this ability to remain relatively robust throughout adulthood and into late adulthood.
It is important to note that even though older adults expected comparatively higher levels of functioning in middle and older adulthood than younger age groups did for most of the investigated abilities, there was marked agreement of older adults with adolescents and younger adults regarding the shape of typical developmental trajectories of the investigated aspects of functioning. Proceeding from the results of biexponential latent growth analyses, we modeled, for selected cognitive abilities and separately for each age group of participants, six characteristics of the shape of the expected developmental trajectories. Results indicated high consensus among adolescents, younger adults, and older adults in their beliefs about the timing, direction, and magnitude of life span developmental change in these aspects of functioning. As in children, these beliefs also reflected awareness of differential developmental trajectories for fluid versus crystallized cognitive abilities in adolescents, younger adults, and older adults.
Conclusions
Overall, the findings from this study support the notion that beliefs about normal development have emerged by late middle childhood. Nine-year-old children already know that developmental trajectories may differ across different aspects of functioning (e.g., that fluid-cognitive abilities reach their developmental peak earlier, and decline more steeply thereafter than crystallizedcognitive abilities). Future research should extend the paradigm used in this study to include a more fine-grained assessment of earlier ages to delineate the age at which expectations about typical development are not yet available, and should directly investigate the psychological mechanisms that contribute to the acquisition and refinement of beliefs about typical development.
Our results also show that 9-year-old children have not yet formed a refined understanding of the timing, direction, and magnitude of developmental change. The pronounced increase in consensus with age peers from 9 years of age to mid-adolescence suggests that cultural scripts about age-normative development have been acquired by mid-adolescence. At that age, the accuracy of subjective beliefs about normal development (i.e., the correspondence to reference standards from empirically observed development) has reached a level that is comparable with that of younger adults, and larger than that of children or older adults. Except for a few aspects of functioning, older adults hold more optimistic expectations of typical levels of functioning in middle and early late adulthood than younger individuals do. The observed decline in correspondence with empirical reference values, compared with adolescents and young adults, together with older adults' more positive self-perceptions relative to perceptions of typical age peers speak for the possibility that self-worth enhancing biases contribute to older adults' optimistic beliefs about typical functional capacity in life phases that are close to, or correspond with, their own current age. Note. Beliefs about the typical cognitive speed at different ages were modeled with the biexponential latent growth model shown in Equations 1 and 2. a Dummy coded, reference group ϭ children.
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